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TUESDAY, MARCH 15, 1955 


UnrTrep States SENATE, 
SUBCOMMITTEE ON Reau Estate anp MILITARY 
CONSTRUCTION OF THE COMMITTEE ON ARMED SERVICES, 
Washington, D. C. 

The subcommittee (consisting of Senators Stennis, Jackson, and 
Jase) met, pursuant to notice, at 10:05 a. m., im room 212, Senate 
Office Building. 

Present: Senators Stennis (chairman of the subcommittee), Jackson, 
and Case. 

Also present: Brig. Gen. Donald J. Keirn, Chief, Aircraft Reactor 
Branch, Division of Reactor Development, AEC; Ralph E. Ulmer, 
Budget Officer, NACA; John W. Crowley, Jr., Associate Director, 
NACA; Addison M. Rothrock, Assistant Director, NACA; Ira H. 
Abbott, Assistant Director, NACA; and Paul G. Dembling, Legal 
Adviser, NACA. 

William H. Darden, of the committee staff. 

Senator Stennis. All right, gentlemen, just make yourselves at 
home. 

Gentlemen, I have an opening statement which will outline to you 
the committee’s approach to this matter. 

The purpose of our meeting this morning is to consider construction 
authorization for the National Advisory Committee for Aeronautics. 

Without objection a copy of the letter from the committee chairman 
in which it is requested that the subcommittee undertake considera- 
tion of this subject will be inserted in the record at this point. 

(The letter referred to is as follows:) 

Marcu 12, 1955. 
Hon. JoHn STENNIs, 
United States Senate, Washington, D. C. 

Dear Senator Stennis: The purpose of this letter is to request that the Sub- 
committee on Real Estate and Military Construction undertake consideration of 
a legislative proposal to construct aeronautical research facilities by the National 
Advisory Committee for Aeronautics. 

A bill on this subject has not yet been introduced in the Senate, but two bills 
relative to NACA construction have been reported by the House Armed Services 
Committee. One of these, H. R. 2581, has already passed the House and heen 
referred to the Senate Armed Services Committee. The other, H. R. 3761, has 
been reported by the House committee. My understanding is that there would 
be no objection to combining these 2 bills into 1, but this decision is left to the 


judgment of you and the other members of the subcommittee. 
Sincerely, 


t1cHARD B. RussELL. 
1 
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Senator Srpnnis. As the letter from the chairman states, a bill on 
this subject has not been introduced in the Senate, but two bills rela- 
tive to NACA construction have been reported by the House Armed 
Services Committee. One of these, H. R. 2581, has already passed 
the House and been referred to the Senate Armed Services Committee. 
The other, H. R. 3761, has been reported by the House committee and 
is pe ‘nding on the House Calendar. The total authority that would 
be granted by a combination of the two bills, $13,300,000, is in the 
same amount and for the same purposes as was proposed before the 
House Armed Services Committee separated the item for the con- 
struction of a component research facility at Lewis Flight Propulsion 
Laboratory, Cleveland, Ohio. After hearing the testimony of Dr. 
Dryden and his assistants, we can decide whether to report a clean 
bill or to amend H. R. 2581 by adding the provisions of H. R. 3761. 

(H. R. 2581 and H. R. 3761 referred to are as follows:) 


[H. R. 2581, 8ith Cong., 1st sess.] 


AN ACT To promote the national defense by authorizing the construction of aeronautical research facilities 
by the National Advisory Committee for Aeronautic necessary to the effective prosecution of aero- 
nautical research 


Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That pursuant to subsection (b) of section 1 of 
Public Law 672, approved August 8, 1950 (50 U. 8. C. 151b), the National 
Advisory Committee for Aeronauties is authorized to undertake additional con- 
struction, to acquire land, and to purchase and install additional equipment at 
the following locations: 

Langley Aeronautical Laboratory, Hampton, Virginia: Improvements to an 
existing transoniec tunnel and improvements to roads, $3,395,000. 


Ames Aeronautical Laboratory, Moffett Field, California: High-speed free- 
flight facility, rarge for aerodynamic heating and dynamic stability testing, and 


data-reduction equipment, $1,055,000. 
Lewis Flight Propulsion Laboratory, Cleveland, Ohio: Improvements to an 


existing transonic tunnel, additions to two existing laboratory buildings, repairs 
and modifications to utility installations, $3,910,000. 

Pilotless Aircraft Station, Wallops Island, Virginia: Fuel-storage magazine, 
$90,000. 

Src Any of the approximate costs enumerated in section 1 of this Act may, 


in the discretion of the Director of the National Advisory Committee for Aero- 
nauties, be varied upward 5 per centum to meet unusual cost variations, but 
the total cost of all work so enumerated shall nct exceed $8,450,000. 

Sec. 3. There is hereby authorized to be appropriated not to exceed $8,450,000 
to accomplish the purposes of this Act. 

Passed the House of Representatives February 23, 1955. 


Attest: RALPH R. ROBERTS, 
Clerk. 





{H. R. 3761, 84th Cong., 1st sess.] 


A BILL To promote the national defense by authorizing the construction of aeronautical research facilities 
by the National Advisory Committee for Aeronautics 


Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That pursuant to subsection (b) of section 1 of 
Public Law 672, approved August 8, 1950 (50 U. S. C. 151b), the National Ad- 
visory Committee for Aeronautics is authorized to undertake additional con- 
struction, to acquire land, and to purchase and install additional equipment in 
the following location: 

Lewis Flight Propulsion Laboratory, Cleveland, Ohio: Component research 


facility for nuclear propulsion, and acquisition of not to exceed five hundred acres 
of land, $4,850,000. 

Sec. 2. There is hereby authorized to be appropriated not to exceed $4,850,000 
to accomplish the purposes of this Act. 
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Senator Stennis. Before each of the members there is a booklet 
setting forth the details of the items for which construction authoriza- 
tion is requested. 

The principal witness is Dr. Hugh L. Dryden, Director of the 
National Advisory Committee for Aeronautics. 

Dr. Dryden, as always, you are welcome here, and you may proceed 
with your statement for your authorization request. 


STATEMENT OF DR. HUGH L. DRYDEN, DIRECTOR, NATIONAL 
ADVISORY COMMITTEE FOR AERONAUTICS 


Dr. Drypen. Mr. Chairman, I had planned, for the benefit of the 
members of the committee who were not completely familiar with 
the NACA, to make a very brief presentation on the functions and 
work of the NACA with the use of this chart. 

Senator STENNis. Yes. 

Well, suppose we defer that, Doctor, for the present, and you can 
make statements now for the record on these bills. 

Dr. Drypen. Yes, sir. 

The request is described in the booklet which, I think, is available 
to you. 

The first page of this booklet contains a priority listing of items, 
There are then detailed statements by geographical locations. It is 
probably a little bit easier to follow if I discuss the various items on 
the basis of the geographical location. 

Senator Stennis. All right, sir. 

Senator Stznnis. Pardon me, now, do you have any outright new 
locations? 

Dr. Drypen. There is a possible new location involved in the one 
item, the component research facility for nuclear propulsion. It 
was this item, as you know, which was held over for further study by 
the House committee. 

Senator Stannis. Yes. 

Dr. Drypzn. Mr. Durham introduced a separate bill. It was 
referred back to the Armed Services Committee, and you have 
already described its history. It has been reported favorably by the 
full House committee; so that item may involve, I think it is fair to 
say it probably will involve, a new location, so I will discuss that in 
some detail later. 

As a general statement, I might say that the majority of the items 
involve modernization or improvements to existing facilities. 

There are only three new items, the component research facility 
for nuclear propulsion, and the two smaller aerodynomic facilities 
that I will mention as we come to them. 

At the Langley Aeronautical Laboratory, there are two items: 
One is an air-removal system for the 16-foot transonic tunnel in the 
amount of $3,275,000. 

The purpose of this project is to extend the tunnel speed range up 
to a speed of 1.2 times the speed of sound. 

First, I would like to say that this facility originally cost about 
$11.3 million. Its estimated cost of reproduction today is about $14 
million, so we are proposing to spend about $3 million on a $14 million 
facility. 

Senator Srennis. Is that at Langley Field? 
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Dr. Drypen. This is at Langley Field. 

This wind tunnel is one of a new type invented by the NACA. It 
is the first large wind tunnel in which the so-called transonic working 
section was installed. This is a device which permits wind tunnels 
to operate at and through the speed of sound. 

The purpose of this requested project is to bring the tunnel’s speed 
up to the practical lower limit of supersonic wind tunnels. 

I will discuss these projects as briefly as I can, and then we can 
come back to any one for more detail. 

Senator Stennis. Doctor, just remember, too, without going into 
too much detail, that someone else may want to look at the record 
here, you know, and get the picture, too. 

Dr. Drypen. Yes. 

Senator Srennis. So just fill in as you go along. I do not mean 
you should fill in with detail. 

Dr. Drypen. The next item at Langley Field is an item for the 
improvement of roads for $120,000. 

There are two roads involved. One is a road adjoining a railroad 
track on which heavy equipment is unloaded. It is some 20 years 
old, and is badly worn out. 

The other road is a light surface road to one of the service facilities 
of the laboratory. The improvements to these roads will cost 
$120,000. 

I might digress for a moment to put into the record the fact that 
all construction items of any magnitude, say, over $100,000 are 
presented in the authorizing legislation. 

You may recall that until several years ago the NACA operated 
without specific authorizing legislation, the appropriation bill con- 
stituting the authorization. 

Senator STeNNis. Yes. 

Dr. Drypen. We are now following the usual procedure of appear- 
ing before the Armed Services Committees, for authorizing legislation 
covering all of the construction items. 

The next three items are at the Ames Aeronautical Laboratory, 
Moffett Field, Calif. We are requesting 2 small new facilities at costs 
of $635,000 and $230,000. 

These facilities are needed for the investigation of problems con- 
nected with long-range missiles operating at very high speeds. 

The first one, a high-speed free-flight facility is for - the investigation 
of the problems of drag and heating in the speed range from 9 to 
18 times the speed of sound. 

I do not need to remind the committee of the great importance of the 
continued development of very long-range missiles. The importance 
of this facility is not measured by the cost. It will be worth very 
much more in the knowledge it will produce than the cost would 
indicate. 

The facility consists of a long chamber filled with gas through which 
suitable models can be fired, and the heating and the drag measured. 
It is essentially a research facility to continue to advance the tech- 
nology, the knowledge, of the prolbems that are encountered in long- 
range missiles. 

The second facility for aerodynamic heating and dynamic stability 
testing is aimed at the speed range from 3 to 8 times the speed of 
sound, and is concerned primarily with the problems of stability. 





NACA CONSTRUCTION PROGRAM 5 


Again, if you have been reading the aeronautical news in the news- 
papers, you will know that already we have had certain problems 
with the stability of supersonic aircraft. These problems become more 
difficult and more acute as the speed is further increased. 

This apparatus consists of a test chamber in which a model can be 
propelled by firing, and we can study the stability in free flight at 
speeds from 3 to 8 times the speed of sound. 

The advantage of studying models in free flight is that they are free 
to move in all possible ways so that we can uncover new problems that 
may arise. 

The third item at the Ames Laboratory is what I call a purely 
business proposition. During the time that one of our wind tunnels 
was being modified, the equipment available for reducing the data, 
computing the results, was made available to our 1- by 3-foot super- 
sonic tunnel. Savings in tunnel testing time and in the cost of data 
reduction of the order of 25 percent resulted. Also, the precentage of 
useful data collected increased by 15 percent. It costs about $278,000 
a year to operate this wind tunnel. We can save about $70,000 per 
year by the expenditure of $190,000 for data reduction equipment or 
if the savings are not taken in that manner, we can do more work with 
the same people and personnel. 

Senator Stennis. Let me ask you this general question, Doctor: 
Now, of all these items here that you are requesting, do you have 
personal knowledge of them, and you personally recommend each one 
of them? 

Dr. Drypen. That is correct. If you want to go into details, my 
assistants have somewhat more detailed knowledge. 

Senator Srennis. I do not want to go into details myself. 

Dr. Drypen. | have personally investigated every item on this list 
The list is the result of detailed consideration of proposals submitted 
by the laboratories. It has been reviewed by a panel consisting of 
members of the NACA itself. Gen. James Doolittle is the chairman 
of the NACA Facilities Panel. 

Senator Stennis. Yes. 

Dr. Drypren. They have gone over these items and approved them 
for submission. 

Senator Stennis. And you think that each one of them represents 
an actual need here? 

Dr. Drypen. That is correct. 

Senator Stennis. A need for your program, your work? 

Dr. Drypen. Yes, sir. 

Senator Stennis. With those questions being answered as you have, 
so far as I think the immediate membership of this committee is 
concerned, it would not require a great detailed explanation, except 
where you thought there was some special cause for it, and we can 
put in the record then any memoranda and all that you care to submit. 

We could file for the record this very booklet that you are testifying 
from. 

Dr. Drypen. Suppose I skip for the moment the component re- 
search facility for nuclear propulsion and go through the rest of these 
small items very quickly. 

Senator Srennis. All right. 


60220—55———2 
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Dr. Drypen. The other items are at the Lewis Flight Propulsion 
Laboratory. ‘The first item at Lewis is the conversion of the 8- by 
6-foot propulsion tunnel to transonic operation. 

We can put in the record later the statements that appear here so I 
will not go into so much detail. 

Senator Srennis. Yes. 

Dr. Drypen. This again is a wind tunnel built some years ago 
at a cost of about six and a half million dollars. Its replacement 
cost is about $13 million. We propose to spend a little over two 
and a half million dollars to be able to do propulsion work at transonic 
speeds. Research is conducted in this tunnel on models in which 
engines are actually operating and fuel is burning. With the pro- 
posed modernization, it will be the only transonic tunnel available 
to the NACA for propulsion work. 

The next item at a cost of $310,000 is an addition to the high 
energy fuels laboratory. There are certain fuels of very great interest 
that have to be handled specially. We do not at present have the 

test cells in which to do the work that we are called upon to do. 

The next item is a modification of the air-distribution system, 
$490,000. This covers a tie line between certain existing air equip- 
ment so that our exhauster capacity can be used at several locations 
in the laboratory. 

The next item is for additional fuel storage tanks at a cost of 
$145,000. As engines get larger and our laboratory grows, we need 
more fuel-storage capacity. 

Additional working space is needed at the propulsion systems labo- 
ratory so that certain types of instrumentation and repair work can 
be done at the site rather than truck the large engines somewhere else 
on the plot. There is meluded $195,000 for ‘alterations to the propul- 
sion systems laboratory shop building. 

An exhauster in the engine research building failed in operation and 
was wrecked. A project in the amount of $175,000 to repair this 
exhauster is included in the bill. 

Another small item is a fuel-storage magazine at our pilotless air- 
craft station on the Atlantic coast. 

We have been storing large rocket motors at Langley Field, and 
then trucking them over to this station. The larger rockets cannot 
be carried on ferries under the present rules. It makes more sense to 
have them delivered directly to the station, and we have to have a 
place to store them. 

(The detailed sheets referring to the previous testimony are as 
follows:) 
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NATIONAL Apvisory COMMITTEE FOR AERONAUTICS, ESTIMATES OF APPRO- 
PRIATIONS, FiscAL YEAR 1956 


Construction and equipment 








Fiscal year 1956 program | Priority Location ten 
Component research facility for nuclear propulsion___-. ‘i bf Deewtliseccca $4, 850, 000 
High-spe sed prying facility 2 S 635, 000 
Conversion of the 8- by 6- foot propulsion tunnel to transonic 3 2, 595, 000 
operation. 

Air-removal system for the 16-foot transonic tunnel -- - -- ‘ 4 | Langley-..._. 3, 275, 000 
Range for aerodynamic heating and dynamic stability te: sting nana 5 | Ames 230, 000 
Fuel-storage magazine. 6 | Wallops... 90, 000 
Data-reduction equipment for the 1- by 3-foot supersonic tunnel 7 | Ames 190, 000 
Addition to the high-energy fuels labor: atory -- Jes i 8 | Lewis___. 310, 000 
Modification of the air-distribution system ___- 9 a) 490, 000 
Construction of additional fuel storage tanks... 10 ee 145, 000 
Alterations to the propulsion systems laboratory shop building 11 sed 195, 000 
Repair of No. 9 altitude exhauster - - 12 pede 175, 000 
Improvement of roads- - -- : id 13 | Langley- 120, 000 

Total, fiscal year 1956 program -_-.___--_- ; Be 13, 300, 000 


Summary of construction and equipment programs 





Approved 
Se ae J Requested 
fiscal year 
Fiscal year Fiscal year Fiscal year 1956 
1953 1954 1955 
Construction and equipment program: 
Langley Laboratory-..-_- Betdecces $9, 595, 000 $7, 388, 290 $1, 220, 000 | $3, 395, 000 
Ames Laboratory -_........-.--- & teniililliits 800, 700 349, 000 1, 055, 000 
Lewis Laboratory. To ee a ee 5, 585, 000 10 | 3, 321, 000 8, 760, 000 
Wallops Station_- Daecean ee | : 90, 000 
Current program..._..... ie ttle deeded 15, 180, 000 | 8, 189, 000 4, 890, 000 13, 300, 000 
Revisions to authorized program: | | 
Deletion of project oe PL ae 310, 000 
Planned ote deferment eéleeged ‘ 1, 450, 000 1 : 
Savings mate a a ie eh ad eel 70, 000 190, 000 110, 000 
Authorized program . 16, 700, 000 8, 689, 000 5, 000, 000 13, 300, 000 
Savings from revisions to authorized pro- 
gram. Kbtitsns ee eee ee . ohake |} 1,450, 000 —380, 000 —300, 000 
Appropriation ein el sve pou | 16, 700,000 | 7, 239, 000 4, 620, 000 13, 000, 000 


BRIEF JUSTIFICATIONS FOR CONSTRUCTION PROJECTS 


Langley Aeronautical Laboratory 
Air-removal system for the 16-foot transonic tunnel ($3,275,000).—The purpose of 


this project is to extend the tunnel’s speed range to include Mach No. 1.2, which 
is the practical lower limit for the laboratory’s supersonic tunnels. This can be 
done by providing an air-removal system for the test section of the tunnel, a sim- 
pler and less expensive method than making extensive changes in the drive motors. 
Many aerodynamic characteristics of aircraft become critical in the low super- 
sonic speed range, and the use of large-scale models is necessary to permit detailed 
examination of the effects of small changes in aircraft components on overall per- 
formance. The modernization of the 16-foot tunnel will provide a research tool 
of appropriate size and speed range for this increasingly important type of in- 
vestigation. 

Improvement of roads ($120,000).—It is proposed to improve two existing roads 
under this project. An existing road to the sewage disposal plant presently re- 
quires excessive maintenance, and Wind-Tunnel Road, overloaded for 20 years 
due to transfers of heavy equipment from railroad cars on the adjacent track, is 
badly damaged and must be completely rebuilt. 
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Ame A onautical Laboratory 

High-speed free-flight facility ($635,000).—There are no existing facilities for 
investigation of aerodynamic heating, loss of surface materials, and retardation of 
nissiles in the speed range from Mach No. 9 to Mach No. 18. Since high-speed 
missiles have great military potential, a research facility designed for such investi- 


gations is urgently needed. The proposed facility consists of a long chamber 
filled with gas, launching and catching apparatus, and suitable instrumentation 
to obtain the research data, all housed in a reinforced concrete structure. 
Range for aerodynamic heating and dynamic stability testing ($230,000).—Present 
facilities for investigation of aerodynamic heating and dynamic stability of aircraft 
d missiles at speeds between Mach No. 3 and Mach. No. 8 are limited due to 
r-temperature conditions which differ widely from those which occur in free 


flig The proposed range consists of a steel pipe test chamber, a reinforced 
concrete firing chamber, and an instrument room; air connections will be made to 
the 12-foot tunnel compressors. It will provide the required stream and stagna- 


temperatures and, using scale models, will simulate flight conditions to pro- 
ice accurate research data on heating and stability characteristics. 


Data-reduction equipment for the 1- by 3-foot supersonic tunnel ($190,000).— 
The 1- by 3-foot supersonic tunnel has been utilizing data-reduction equipment 
built for the 14-foot tunnel while that tunnel was shut down for modification 
Savings in tunnel testing time and in the cost of data reduction of the order of 
25 percent have resulted, while the percentage of useful data to all data collected 

increased about 15 percent. It is proposed to obtain similar equipment for 
l- by 3-foot supersonic tunnel, which would permit the facility to handle at 


least one more major research program each year at no increase in Operating cost 


Le pIrx I: light P op ilsion Laboratory 


Component research facility for nuclear propulsion ($4,850,000).—The flight 
range of a chemically fueled airplane is limited by its fuel-carrying capacity. The 
se of nuclear energy offers the possibility of a flight range limited only by the 
mechanical endurance of the airplane and the physical endurance of its crew. A 


imber of research problems must be solved to obtain this performance. Some of 
these problems are related to the reactor component itself, and others are con- 
cerned with the effects of radiation on structural materials, moderators, coolarts, 
fuel materials, and aircraft instruments and equipment. In order to attack and 
solve these problems systematically, specialized research apparatus housed in 
buildings designed for the purpose, and located in a suitable area, must be pro- 
vided. Such a facility, including reactor handling and control equipment, a shop 


offices, water purification and storage tanks, and appropriate utilities is covered 
by this project. The acquisition of approximately 500 acres of land is also in- 
cl ice d. 

Conversion of the 8 by 6-foot propulsion tunnel to transonic operation 
$2,595,000) .—The next generation of military airplanes will be capable of fiving 


at top speeds near Mach No. 2, but for maximum range will cruise at transonic 
speeds just under Mach No. 1. Their highest efficiency should be obtained at 
subsonic speeds, but they should be able to accelerate rapidly to the supersonic 
speeds. In order to achieve these joint objectives, research on power plant 
installations must be carried on through the entire range of speeds from low 
transonic to Mach No. 2. The &- by 6-foot propulsion tunnel is presently limited 
to the range from high transonic to Mach No. 2; this project proposes to extend 
the tunnel’s speed to include the entire transonie range. The project also includes 
the construction of a return duet for closed-circuit operation (which conserves 
drver capacity) on noncombustion research. The return duct will greatly increase 
the usefulness of the tunnel. It will permit an increase from an average of 
2% hours to an average of 8 hours of running time per day on noncombustion 
research, which comprises about 70 percent of the tunnel’s operations. 

Addition to the high-energy fuels lahoratory ($310,000).—Research on high- 
energy fuels for ramjets and turbojets has indicated the possibility of a real 
technological breakthrough. To exploit this situation, it is proposed to provide 
for full-scale combustion component research as well as small-scale combustion 
research at higher altitude conditions. The apparatus proposed consists of two 
test cells, expansion of the altitude exhaust svstem, a scrubber and hizh-capacity 
ventilators to reduce hazards from toxie vapors, and work space for personnel, 

Modification of the air-distribution system ($490,000).—An existing tie line con- 
necting the altitude exhaust systems of the propulsion systems laboratory, the 
engine research building, and the altitude wind tunnel has been extremely useful 
for increasing the range of engine operating conditions for full-scale engine research. 


A 
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A duplicate tie line is required to make the added capacity of the new propulsion 
systems laboratory exhausters available to the engine research building test 
chambers and to the altitude wind tunnel. This will double the laboratory’s 
facilities for simulating high-altitude conditions on the larger engines, and will 
increase the operating flexibility when exhausters are down for maintenance or 
repair. 


Construction of additional fuel-storage tanks ($145,000 The capacity of the 
two major fuel systems at the laboratory has been found to be inadequate to 
meet the needs for research on the larger propulsion units. The installation of 


three 125,000-gallon tanks tied into both systems is required to meet minimum 
needs. 

Alterations to the propulsion systems laboratory shop building ($195,000).— 
Preparation, instrumentation, and repairs to propulsion units and accessories 
under fest should be carried on at the research facility where tests are under way, 
especially when the size of the units is increasing. The present propulsion systems 
laboratory shop is now too small for this purpose. Experience since 1951 has 
shown that the existing propulsion systems laboratory shop is not adequate 
to permit the proper preparation and instrumentation of present day test engines. 
The availability of a larger shop at the test area will also permit quick fixes to be 
made during operating periods and will eliminate costly delays resulting from the 
present practice of having urgent repair work performed in other buildings. 
The proposed addition will permit such work to be done at the site and eliminate 
delays when test units are changed. 

Repair of No. 9 altitude exhauster ($175,000).—On July 31, 1953, 1 of the 4 main 
exhausters in the engine research building failed in operation and was wrecked. 
It is proposed to restore it to operating condition and bring the exhaust capacity 
of the system back to normal. 

Pilotless aircraft station 

Fuel-storage magazine ($90,000).—There are two existing magazines for the 
storage of rocket motors and igniters at the Pilotless Aircraft Station. They were 
not designed for the larger rocket motors now in use, and their capacity is mar- 
ginal for current needs. Still larger rocket motors are scheduled for firing in the 
near future, and the existing magazine will be inadequate to comply with safety 
standards. It is proposed to construct a new reinforced concrete magazine 37 
feet wide by 52 feet long to provide the necessary storage facilities. 

Dr. Drypren. Now, the item which is the top priority item—— 

Senator Stennis. Doctor, just a minute. These tunnels here, 
how do you create that speed in them? 

Dr. Drypen. I think you are referring to this very high speed—— 

Senator Srennis. Yes. 

Dr. Drypen. This is really not a wind tunnel. The models are 
propelled in this case by firing from a very high velocity gun. They 
fly through a gas which has a lower velocity of sound than air, so the 
model really is not moving at 18 times 700 miles an hour, but at a 
somewhat lower figure. 

as ; : : ; 

rhe highest speed in present wind tunnels is of the order of 10 times 
the speed of sound. There are great difficulties because the air cools 
as it accelerates and expands, and you can get liquefaction of the air 
just from the refrigeration. 

You know, if a meteorite goes through the air it gets so hot that it 
may burn up. When we get a speed 10 times the speed of sound in 
the wind tunnel, it is usually at an extremely low temperature, and 
this does not correspond to what you have when the model is flying 
through the air. 

Senator Stennis. How do you now create the speed of 10 times 
the speed of sound? 

Dr. Drypren. By having a very large pressure ratio across a piece 
of pipe. You compress air to, perhaps, 20 atmospheres, and reduce 
the pressure somewhat on the other side. When you open up a 
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hole between, the air rushes through, it expands, travels at very 
high velocity, but also cools. 

Now, by shooting models through the air or through another gas, 
you get the heating of the model as well as the speed. 

Senator Stennis. All right. 

Dr. Drypgen. Now, I have left until last the item which is the highest 
priority on our list, the component research facility for nuclear 
propulsion. 

It may come as a little surprise to the committee, that the NACA 
does have responsibilities in this field, and that we have been working 
in the field of nuclear propulsion. 

This comes about because of the nature of nuclear powerplants. 
In a nuclear powerplant, the nuclear reactor takes the place of the 
usual combustion chamber; it is a source of heat. 

If you are going to propel an airplane with nuclear power, you 
have to have the rest of the engine, the compressor, the turbine for 
driving the compressor, and so forth. The nuclear reactor is only 
one part of the nuclear powerplant. Because of the considerable 
experience of the NACA in problems of materials and of heat transfer, 
we have been a small partner in the nuclear propulsion for aircraft 
program from the beginning. 

This relationship began 9 years ago in 1946, when the chief of 
research of our flight propulsion laboratory served as a consultant 
to the NEPA project, which was the first project set up to study the 
practicability of nuclear propulsion. 

At a later stage there was a Lexington project, which went into this 
subject, and Mr. Rothrock, who is here, served on that project. This 
was in 1948. 

In 1949, there was an informal or ad hoc committee set up, com- 
prised of myself from the NACA; Dr. Lawrence Hafstad from the 
Atomic Energy Commission; Admiral Lonnquest from the Bureau of 
Aeronautics of the Navy; and General Putt from the Air Force, for 
the purpose of coordinating the efforts of the AEC, NACA, and the 
military services to see whether we were fulfilling complementary parts 
of the program, and to see that there was no duplication. 

To give you some idea of the magnitude of the NACA effort, we 
have been participating to the extent of about $1 million a year on 
the problems of materials and heat transfer and related problems. 

In 1947, a working agreement was signed between the chief of one 
of the AEC laboratories and myself, which provided for a very limited 
exchange of personnel, so that some of our people could go to AEC 
laboratories and become acquainted with the other aspects of the 
subject. The agreement also provided that we would help them in 
certain specialized fields. 

The scope of this agreement has been extended from time to time. 
At present the agreement is between the general manager of the 
Atomic Energy Commission and myself. 

It includes, some work relating to weapons as well as to nuclear 
power for aircraft. In other words, it is a case of the AEC using the 
special knowledge and facilities of NACA to advance their programs. 

This agreement defines the areas of interest to AEC and NACA 
and the procedures for obtaining NACA assistance. 

We have been engaged in this program and in the study of materials 
and components. We have been able to study the effects of high 
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temperature and high pressure but it has been concluded that tests 
which do not also include the effect of radiation are of somewhat 
limited value. The facility which is proposed is a reactor that pro- 
vides a source of radiation, not a reactor to run an EM une. Itisa 
facility, that we need to deal with materials and components, not 
only at high temperature and high pressure, but also under the con- 
ditions of radiation to which they will be exposed in the engine. 

Now, the first question which arose, of course, was the coordination 
with the military services and the AEC. 

Senator Srennis. Pardon me just a minute; you gentlemen seem 
to have a rather firm formal understanding to start with. That has 
worked along all right, has it? 

Dr. Drypen. It has worked very well. 

I might just mention that our present relation to jet engine, rocket 
engine, and ramjet engine development, is that our job is basic 
research to advance the technology. We do not design engines. 
We study the problems connected with their further improvement. 

We study how to improve the compressor, how to improve the 
materials of the turbine. Our job is somewhat of a longer range than 
the development of a particular engine. It is to lay the foundation, 
to continually improve the technology to get better jet engines, 
better rocket engines, and better ramjet engines. Since there are 
undoubtedly going to be nuclear engines for airplanes, we have a 

responsibility, properly coordinated with the military services and 
AEC, to advance the technology connected with nuclear powerplants. 

This matter has been under discussion in the NACA for several 
years. The question is one of timing. The fact that General Doo- 
little’s committee approved this, and that the other agencies have 
approved it, as you will see from the letters, indicates that the timing 
is about right. We will not make a prediction as to when we will 
have airplanes propelled by nuclear power, but they are certainly 
coming. We need a large advance of technology in order to insure 
their success and to improve them. This is the background of this 
request. 

The first step was to take this up with the military services and the 
Atomic Energy Commission. 

I would like to read these letters into the record. I think you 
might wish to hear them. The first one is from General Twining. 
There is a very small security deletion, but not very much. 

Your letter of July 16, 1954, concerning proposed NACA work in the field of 
aircraft nuclear propulsion has been given careful consideration. 

It is the opinion of the Air Force that the work which the NACA proposes to 
conduct in this field is important to the success of the development. 

The need for expanded research, including the requirement for additional test 
facilities of the general type suggested in the enclosure to your letter, is becoming 
more apparent as the complex engineering problems are defined. Although 
development of initial prototype nuclear propulsion systems may be possible 
with research and test facilities currently in existence or planned by the AEC 
and AF, there will undoubtedly arise a need for expanded effort, including addi- 
tional facilities, to support a continually increasing development program in the 
future. The type of research which the NACA contemplates seems essential to 
& progressive long-range program. 

The purpose and general nature of the nuclear component test facility which 
you propose appear both valid and reasonable to the Air Force. Although 
NACA entry into the nuclear field to the extent indicated by the suggested facility 
may raise questions of policy which will require the attention of the AEC, it is 
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Air Force opinion that NACA participation in nuclear propulsion research to the 
general extent suggested is justifiable and appropriate. 

(The letter above referred to is as follows:) 

DEPARTMENT OF THE AtR FORCE, 
OFFICE OF THE CHIEF OF STAFF, 
Uxirep Stares Arr Force, 
Washington, D. C., August 10, 1954. 
Dr. Huen L. DrypeEn, 
Director, National Advisory Committee for Aeronautics, 
Washington 25, D. C. 

Dear Dr. DrypeNn: Your letter of July 16, 1954, concerning proposed NACA 
work in the field of aircraft nuclear propulsion has been given careful consideration. 
' * * * * * * * 

It is the opinion of the Air Force that the work which the NACA proposes to 
conduct in this field is important to the success of the development. 

The need for expanded research, including the requirement for additional test 
facilities of the general type suggested in the enclosure to your letter, is becoming 
more apparent as the complex engineering problems are defined. Although 
development of initial prototype nuclear propulsion systems may be possible 
with research and test facilities currently in existence or planned by the AEC 
and AF, there will undoubtedly arise a need for expanded effort, including addi- 
tional facilities, to support a continually increasing development program in the 
future. The type of research which the NACA contemplates seems essential to 
a progressive long-range program. 

The purpose and general nature of the nuclear component test facility which 
you propose appear both valid and reasonable to the Air Force. Although 
NACA entry into the nuclear field to the extent indicated by the suggested facility 
may raise questions of policy which will require the attention of the AEC, it is Air 
Force opinion that NACA participation in nuclear propulsion research to the 
general extent suggested is justifiable and appropriate. 

Sincerely, 
N. F. Twinina, 
Chief of Staff, United States Air Force. 


Dr. DrypEn. Then there is a letter from the Navy: 


Dear Dr. Drypen: This is in response to your letter of July 16 in which you 
requested the views of the Navy with respect to proposed future NACA work 
in the field of nuclear propulsion. 

I have had this matter considered by the Chief of Naval Research and he now 
informs me that he believes this project to be reasonable and useful. He feels 
also that, although the application of nuclear energy to aircraft may still be some 
considerable time in the future, the NACA will be the agency which will have to 
establish certain safety criteria as far as commercial aviation is concerned. The 
NACA program would be suitable to meet this need. 

I am in accord with the views expressed by the Chief of Naval Research. 

teturned herewith is copy of NACA statement of July 8, 1954, on this subject. 


(The letter above referred to is as follows:) 


Tue Deputy Carer or Navat Operations (Arr), 
Washington, September 1, 1954. 
Dr. Huau L. Drypen, 
Director, National Advisory Committee for Aeronautics, 
Washington 25, D. C. 


Dear Dr. Drypen: This is in response to your letter of July 16 in which you 
requested the views of the Navy with respect to proposed future NACA work 
in the field of nuclear propulsion. 

I have had this matter considered by the Chief of Naval Research, and he 
now informs me that he believes this project to be reasonable and useful. He 
feels also that, although the application of nuclear energy to aircraft may still 
be some considerable time in the future, the NACA will be the agency which 
will have to establish certain safety criteria as far as commercial aviation is 
concerned. The NACA program would be suitable to meet this need. 

I am in accord with the views expressed by the Chief of Naval Research. 

Returned herewith is copy of NACA statement of July 8, 1954, on this subject. 

Sincerely yours, 


R. A. Orstie. 
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Dr. Drypgen. Then there is a letter from Mr. Donald A. Quarles, 
Assistant Secretary of Defense for Research and Development: 


We have reviewed the NACA proposal for future work in the field of nuclear 
propulsion and particularly the proposed new component research facility, details 
of which were forwarded with your letter of July 16, 1954. 

If the NACA is to conduct basic research work in the aircraft nuclear propul- 
sion field and provide necessary data to the military departments and to industry 
comparable to the manner in which they now conduct such research in the con- 
ventional propulsion field, we believe that a facility of the type proposed by the 
NACA is necessary and desirable. 

We also believe that the NACA should be in a position to perform this function 
in the aircraft nuclear propulrion field and accordingly endorse the proposed 
component research facility, provided, of course, that the NACA and the Atomic 
Energy Commission reach agreement on their respective fields of activity to 
insure that unnecessary duplication of effort and test facilities will not result. 


(The letter above referred to is as follows: ) 


ASSISTANT SECRETARY OF DEFENSE, 
Washington 25, D. C., August 3f Lao 
Dr. H. L. Drypden, 
Director, National Advisory Committee for Aeronautics, 
Was! ngton 25, dD. . 

Dear Dr. Drypen: We have reviewed the NACA proposal for future work 
in the field of nuelear propulsion and particularly the proposed new component 
research facility, details of which were forwarded with your letter of July 16, 1954 

If the NACA is to conduct basie research work in the aircraft nuclear propulsion 
field and provide necessary data to the military departments and to industry 
comparable to the manner in which they now conduct such research in the con- 
ventional propulsion field, we believe that a facility of the type proposed by the 
NACA is necessary and desirable. J 

We also believe that the NACA should be in a position to perform this function 
in the aircraft nuclear propulsion field and accordingly endorse the proposed 
component research facility provided, of course, that the NACA and the Atomic 
Energy Commission reach agreement on their respective fields of activity to 
insure that unnecessary duplication of effort and test facilities will not result 

Sincerely, 
DonaLtp A, QUARLBES. 


Senator Stennis. Pardon me now, was this agreement with the 
Atomic Energy Commission to which they referred the one that you 
had already referred to? 

Dr. Drypen. All three of these letters indicate that we should take 
this up with the Atomic Energy Commission and get their views. 
I have saved the AEC letter until last. 

Senator STENNIS. Excuse me. All right; that is good. 

Dr. Drypen. Before reading it, I want you to note that this isan 
action of the Commission and not of the chairman alone, if you will 
notice the language of the letter. 

(The letter above referred to is as follows: ) 

Unitrep Srates Atomic ENERGY COMMISSION, 


Washington 25, D. C., October 27, 1954 
Dr. J. C. Hunsaker, 
Chairman, National Advisory Committee for Aeronautics, 
Washington, D. C. 

Dear Dr. Hunsaker: In reply to your letter of October 14, 1954, we are 
agreed that it is quite timely that the NACA should at this time propose to 
construct a component research facility for aircraft nuclear propulsion. The 
complexity of materials and heat transfer development problems pertaining to 
the application of nuclear energy to aircraft propulsion certainly warrants all 
the attention that can be devoted to them. In recognition of the strategic 
military and diplomatic advantages of truly long range aircraft, the Commission 
for some years has engaged in a substantial development effort on the nuclear 
portion of this program, in cooperation with the Air Force and NACA, aimed at 
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achievement of practical nuclear powerplants for this purpose. While sub- 


stantial progress has been made, much remains to be done to augment and extend 
our knowledge. 


The Commission approves wholeheartedly the project you have proposed. It 
will be pleased to review the plans for your new facility, to make such suggestions 
as are appropriate, and to render such other technical assistance as it can. 

Sincerely yours, 


Lewis L. Srrauss, Chairman. 

Dr. Drypxn. I would like to make clear that in the building of a 
facility of this kind, the NACA is subject to the Atomic Energy Act 
which provides for compliance with all of the safety features, for 
appearance before the proper committees of the AEC, and for obtain- 
ing a license. 

This matter received some discussion in the House, and there was 
at one time a proposal to amend this law to require that we do this. 
It did not seem necessary, finally, to the House committee to include 
an amendment requiring a Government agency to obey the law which 
was on the books. I do want to make clear for the record that the 
NACA does expect to comply and is required to comply by law with 
all of the applicable procedures of the Atomic Energy Act. 

Senator Stennis. The act was passed last year? 

Dr. Drypen. The act was passed last year. 

Now, there comes the matter of the land. 

Senator Srennis. All right, go ahead with your land problem now. 

Dr. Drypen. As I have just mentioned, we will have to comply 
with all of the safety requirements of the Atomic Energy Commission, 
and this may involve the acquisition of new land. We doubt very 
much that it will be possible to locate this on our existing site at the 
Lewis Laboratory. 

There is a possibility of the use of Government-owned land in the 
general area of Cleveland. We want to keep it in the general vicinity 
of Cleveland to eliminate all the housekeeping apparatus of a new 
station. 

We want to operate this facility as an auxiliary station and not as a 
completely new laboratory. The cost of going a great distance 
pyramids quite rapidly. Furthermore, the value of the work is 
greatly affected by being close to the people dealing with other parts 
of the engine. It is desirable that all of the propulsion specialists be 
able to have close contact with each other. 

The bill contains an authorization to purchase not to exceed 500 
acres of land. Now, we do not know that this will be used. The 
way we are proceeding is as follows: We have a contract with a con- 
sulting firm recommended by the Atomic Energy Commission to 
make a survey of possible sites in the vicinity of Cleveland. Whether 
we use this land authorization or not will depend upon the results of 
that survey. 

The estimated amount for the land is about $250,000 for 500 acres. 
The estimate is a number based on the general cost of unimproved 
land in the vicinity of Cleveland. 

Senator STENNIS. Well, you can bring it all down to Mississippi if 
you want to. We will be glad to furnish space for you down there. 

Dr. Drypren. We will discuss with the staff of the committee the 
whole land matter before final commitments are made. 

Senator Stennis. Well, seriously, you have to locate these around 
your places of operation, of course? 
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Dr. Drypen. Yes. 

Senator Stennis. Of course, we try to keep from buying large tracts 
of land right near the cities because it runs into tremendous money, 

Dr. Drypen. Well, there are one or two Government-owned areas 
that are not too far away, and there is some possibility that we may 
wind up there, but that is not certain. We will discuss with the staff 
of the committee what we propose to do before there is a final com- 
mitment. 

Senator Srennis. Another thing, when you take land off the tax 
rolls, that disrupts the situation locally to that extent, and it is 
accumulating over the country by the thousands of acres every year. 

All right; “that is a very interesting presentation there. That is 
the item the House took out of the regular bill, but they have now 
more or less merged it? 

Dr. Drypen. Mr. Durham, who was chairman of the House sub- 
committee and who also is vice chairman of the Joint Committee on 
Atomic Energy, expressed himself as very much in favor of this 
facility. He said we should have gotten it a year or two ago, but he 
wanted the opportunity to study it in relation to the Atomic Energy 
Act. He took it out of H. R. 2581, our general construction authori- 
zation bill, temporarily and reintroduced it as H. R. 3761. It was 
referred back to the Armed Services Committee, and they have now 
completed their consideration of it. 

Senator Stennis. All right. 

Well, now, that was listed there as one item. I notice the same 
thing was listed previously. Is this just more in detail? 

Dr. Drypen. That is more in detail; yes, sir. 

Senator Stennis. All right, Doctor, what is your next item? 

Dr. Drypen. That is the story. 

Senator Stennis. That is the story? 

Dr. Dryprn. That is the story as far as I am concerned, except for 
questioning. 

Senator Casg. Mr. Chairman, I would like to ask a question, if 
this has not been already sufficiently covered, and that is this: Do 
you regard it as practical to establish facilites for studying the opera- 
tion of this equipment under the influence of radioactivity on the 
same location that you have your other plants? 

Dr, Drypen. We are not sure. We are subject to all of the safety 
requirements of the Atomic Energy Commission, and will have to 
get a license under the Atomic Energy Act. 

At the present time we have a consultant group recommended by 
the AEC studying the matter of sites. We hope that it will be in the 
vicinity of Cleveland. 

There is grave doubt in my mind that it can be put on the site of 
the Lewis Laborator y. So the bill contains a provision to acquire not 
to exceed 500 acres of land, 

There is Government-owned land in the vicinity of Cleveland which 
is being looked into, and we will come back to the staff of the committee 
when this survey is complete before we make any final commitments 
on the purchase of land. 

Senator Case. Well, what are the advantages of locating it at 
or near such places as Lewis? 

Dr. Drypen. To avoid the very great expense of a completely 
independent station. We have had some experience in this matter, 
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We operate a small station on the Atlantic coast. We have a very 
small group of people at this isolated station. We have our engineer- 
ing and scientific people and our administrative and supporting 
facilities at our major laboratory at Langley Field, Va. We avoid 
duplicating our supporting facilities and staff. 

This is a financial reason, and the one that is most easily under- 
stood. 

I think there is a second more important reason, and that is the 
very great advantage of having it a part of the laboratory dealing 
with the whole engine problem. In other words, you do not have a 
group of fellows off at a station by themselves. If they are near the 
major laboratory, they have close contacts with all parts of the engine 
problem, so that they do not go off on some solution which ignores 
some other factors in the complete problem. 

Senator Cass. I would like to have the opinion of General Keirn 
with respect to the practicability of this location matter from the 
standpoint of the Atomic Energy Commission. 

General Kerrn. Yes, sir. A site survey will be made, and a 
reactor safety operations report will be prepared, as Dr. Dryden has 
indicated. 

This will be reviewed by the Reactor Safeguards Committee report- 
ing to the Atomic Energy Commission, and if they approve the site, 
as located, from a safety standpoint, this will satisfy the requirements 
of the Atomic Energy Commission. 

I have reason to believe that a site can be selected which will be 

entirely satisfactory from a safety standpoint. 

Senator Case. Dr. Dryden, when you seek to simulate Arctic 
conditions, where do you do that? 

Dr. Drypren. We have refrigerating equipment at the Lewis Lab- 
oratory. In our icing tunnel, the nearest thing we have to simulating 
Arctic conditions, we study the icing problems of aircraft and means 
for preventing the collection of ice on aircraft. 

Senator Casr. Well, in this testing that you are proposing to do 
in relation to nuclear propulsion and operation under conditions of 
possible radioactivity, will that be simply a laboratory type of experi- 
mentation or research project? 

Dr. Drypen. Yes, it is analogous to a wind tunnel. In other 
words, this will not be a reactor intended as an aircraft powerplant 
to fly; it is a device for experimenting with the radiation effects on 
aircrait engine components. 

I might say this: You have not asked me this, but I will anticipate 
a question as to why this cannot be done in the AEC’s existing reactors. 

The essential feature of the facility that we propose is the ability 
to permit research apparatus to fail without wrecking the reactor. 
We do not see how a jet engine could have been developed if you had 
to conduct your experiments so that a turbine wheel would never 
break, 

You had to build test equipment, and sometimes get over the line 
and have failures. Unless you do this you continually have to build 
excessively large factors of safety. 

Now, the existing materials test reactor, for example, is a device 
where many people simultaneously can test bits of material and 
subject them to radiation. However, the design of these samples has 
to be such that there is very small risk of failure because if there was a 


NACA CONSTRUCTION PROGRAM 17 


failure, a contamination of the reactor itself, the reactor would have 
to be shut down for months. 

That essential feature of our facility is not provided by any existing 
or, to my knowledge, proposed reactor. 

Senator Jackson. Doctor, might I ask a question? 

Senator Stennis. Yes, go ahead. 

Senator Jackson. In other words, in the MTR, materials testing 
reactors, the problems in the past like on the Nautilus and others, are 
essentially ones of testing your materials where you had knowledge 
oi exactly the kind of construction you had to deal with. 

In the airplane testing, you not only have the problem of testing 
the materials as to radiation, temperatures, and so on, but what you 
are trying to do is to do that plus the problems of long-range operation 
in flight. 

Dr. Dryprn. To some extent. 

Senator Jackson. Is it a composite of the whole business or are 
you taking part of it and the Atomic Energy Commission another 
part of the overall testing? 

Dr. Drypmn. Yes. As indicated before, Senator, we have been 
connected with this program since 1946. 

(Discussion off the record.) 

Senator Srennis. Is there anything else you wish to cover, either 
of you, for the record? 

Dr. Dryprn. No, only to answer questions. 

Senator Casn. My only feeling about the matter, and my reason for 
raising that question is, I think, we are constantly increasing two 
things: target areas and areas where the local psychology is adversely 
affected by concentration of things; where we have possible radio- 
activity. So I would want in some way for the record to be perfectly 
clear that we were not increasing the attractiveness of the Cleveland 
target areas; and, second, that we are not increasing the psychological 
blight on the urban area of Cleveland by putting something there that 
is going to cause a disturbance of property values and things of that 
sort. 

Senator Stennis. Well, we might not intend to do that. 

Dr. Dryprn. There are about $100 million worth of facilities at the 
Lewis Laboratory; we are talking about increasing it by $4 million. 
That is the only thing I can say about increasing the attractiveness. 

Senator Casn. It is not purely what you have there, but you have 
all the other things which are of a strategic nature. 

Dr. Drypen. This would probably not be on our existing site. We 
hope to find a nearby location. 

Senator Case. How often would you be putting items through this 
facility? 

Dr. Drypen. It will run fairly continuously, something like a wind 
tunnel. 

I did not mention, I think, that the staff required to operate the 
facility will be about 70 people, with about a quarter of a million 
dollars a year operating cost. 

Senator Casn. I was talking with Val Peterson the other day, and 
he is strongly of the opinion that we have got to do a lot of new think- 
ing in this country about dispersal. 

r. Drypen. We are pretty well dispersed except, you may say, 
that all of them are target areas; 1, 50 miles below San Francisco; 1 in 
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Cleveland, and 1 at Hampton, Va. We have three major laboratories. 
They have somewhat different capabilities, but still—— 

Senator Case. You are dispersed from your individual standpoint, 
but I question whether the areas in which your facilities are located 
represent a general dispersal of critical and strategic facilities. 

Dr. Drypen. We have to be where we can get electric power. 

Senator Stennis. Pardon me, gentlemen, let me see if General 
Keirn has something he wished to say before the members have to 
leave. 


STATEMENT OF BRIG. GEN. DONALD J. KEIRN, CHIEF, AIRCRAFT 
REACTOR DEVELOPMENT, ATOMIC ENERGY COMMISSION 


General Krrrn. I would just like to say for the record, sir, that as 
the Chief of the Office of Aircraft Nuclear Propulsion, I feel this is a 
very, very important facility to our program, and I believe that it 
should be authorized. 

Senator Srennis. It should be authorized? 

General Krrrn. Yes, sir. 

Senator Srennis. Yes. All right, Senator, you may ask your 
question. 

Senator Jackson. I might just say, Mr. Chairman, we had a meet- 
ing yesterday on this question in the Atomic Energy Committee on 
Nuclear Power and, of course, nuclear power from the standpoint of 
national defense just could not be any more important. 

The Russians are working on it, and the problem is: Where do we 
come out? If you get nuclear power you have got an entirely different 
situation so far as deliverability is concerned. But I was just wonder- 
ing what is the relation, General, between the Commission and the 
NACA in this project. Do you have a liaison man there? 

General Krerrn. Dr. Dryden’s people work with the people in my 
office continually, and there are a number of committees set up to 
handle different subjects such as materials. There is a materials 
committee on which members of my office are on, and members of 
NACA are on, and other members 

Senator Jackson. In the light of our discussion yesterday in the 
other committee, is this project being given sufficient priority? We 
are talking now about the operation of the National Advisory Com- 
mittee’s function in the setup. 

General Ketrn. I think that is right, yes) The NACA has sup- 
ported us fully. 

Senator JACKSON. And, Doctor, you are giving it the highest 
priority and attention? 

Dr. Drypen. Yes. 

Let me make clear we do not have the primary responsibility. 
The AEC has the primary nuclear responsibility, and the military 
services have the primary military development responsibility. 

Senator Jackson. We hope we can get it coordinated shortly. 

Dr. Drypen. We do have an agreement between myself and the 
general manager of AEC, a formal document, which spells out the 
areas in which we work and the arrangements for their helping us 
and our helping them. 

Senator Jackson. Is there any redtape in this operation? Is there 
a lot of paper shuffling and handling that slows down your activities 
and functions? 
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Dr. Drypen. No, there is no problem of that sort. 

Senator Stennis. Could we take a few minutes now for the Doctor 
to point out anything special he wanted to on this chart? 

(The chart referred to is attached.) 

Dr. Drypren. This chart is an attempt to give a very quick idea of 
what the NACA is, what is has, and how it operates. 

In the first column you see our plant, which is in the order of $300 
million at the locations indicated. Here is the Langley Laboratory, 
at Langley Field, Va.; the Ames Laboratory in California; and the 
Lewis Laboratory on the edge of the Cleveland Airport. We have 
here a flight group at Edwards, Calif., where we are flying the research 
airpls ines that you have heard about. 

This is a small station for conducting research by rocket- -propelled 
models. It is located at Wallops Island, Va., on the Atlantic coast. 
As I say, the total NACA plant value is about $300 million. 

The facilities which are available at these plants are shown in the 
next column. 

There are 22 supersonic wind tunnels of various sizes, 8 transonic 
tunnels, and 14 subsonic tunnels. 

We have 4 large altitude tanks in which we can operate complete 
jet engines at the altitudes that they would encounter in flight; 1 of 
them is shown here. 

We have about 260 specialized research facilities. This number 
could be varied, depending on your definition. What is shown here 
is a setup for a turbine test. The 260 figure includes such facilities 
as test cells for research on fuels, seaplane towing basins, structures 
laboratories, and so forth. It is an attempt to show that we are 
pretty we Il equipped with special facilities of many types. 

There are facilities for flight research at each of the major labora- 
tories, and for the high-speed research at our Edwards station. This 
photograph shows an aerodynamic model propelled by commercially 
available rockets at the W allops Island station. We do not develop 
rockets or missiles. We are using this facility to propel models at 
high speed to measure their stability, their drag, the flutter on their 
wings, and such things. 

Now, our product is scientific information. It is disseminated in 
several ways. Perhaps the one you are most familiar with is the 
printed technical report. 

This is a typical NACA classified report. 

Another effective method, of course, is to bring together in a closed 
session the design engineers of industry. We just had a classified 
technical conference at Langley Field last week on the subject of 
flutter and vibration. There is one coming up at the end of this 
month on the stability and control of aircraft. 

These are pictures taken at such closed conferences. 

Perhaps still more effective are consultations on specific projects. 
When the military places a contract for the development of an air- 
craft or missiles, the engineers from that company and military 
representatives will come to us, sit around the table, tell us what 
they are worried about, and we tell them what information we have, 
or what information we may have in time to be of use to them. 

This is a picture of the chief of the NACA high-speed station 
talking to General Boyd who commands the Wright Air Development 
Center at Wright Field. 











20 NACA CONSTRUCTION PROGRAM 


The users of NACA’s scientific information are the Air Force, the 
Navy, the Army, the aircraft industry, the engine industry, the air 
transport industry, private flying, and the universities. 

Now, as you know, by volume, the greater part of our effort relates 
to military aircraft, but we also do work of particular interest to com- 
mercial aviation. We do work on gust loads—— 

Senator Srennis. What did you say, adjust loads? 

Dr. Drypren. No; gust loads, disturbances in the atmosphere which 
affect commercial flying and are of interest to commercial flyers. 

We work on structures. There is great interest in the structural 
problems of pressurized fuselages, and we are working in that field. 
That is also of interest to the military. 

Senator STENNts. Yes. 

Dr. Drypen. Universities, of course, use our unclassified informa- 
tion for teaching, for bringing up the next crop of engineers. 

The results which you see here are airplanes. This is the F—102 
that I want to talk about in just a moment. 

This is the Martin XP6M-1, a big water-based aircraft. 

This one is a guided missile and this is a vertical rising aircraft. 
The next two pictures give some indication of work we do that is of 
interest to commercial aviation. 

We do research on the fire problem in airplane crashes. This is a 
small private owner aircraft used to study seats and seat belts so 
that there is greater safety in accidents. 

[ started before to tell you a little bit about the F-102. When that 
airplane was designed, 1t was designed on the basis of the best knowl- 
edge then available. 

[t is a supersonic fighter, a tactical fighter. As you will recall, we 
first flew an airplane supersonically in 1947, and we are now getting 
quite a number of airplanes that operate supersonically. 

There were many problems, many areas of ignorance. When the 
prototype of this airplane flew, its performance was very disappointing. 
General Putt testified before one of the House committees that it 
looked for a while as if the whole project would be canceled. It 
looked as if a large sum of money would be lost, that there would be 
a gap in the development of fighters. 

Now, we had done work on models of this airplane, and took part 
in the program. 

Quite independently of this work for the Air Force on this airplane, 
in our general basic research program there was a development which 
offered the chance of improving the performance of this airplane and 
making it come up to its original objectives. 

Very recently this second prototype was completed, using this new 
NACA development. The same engine in the meantime was im- 
proved a little bit so that it gives about 10 percent greater thrust, but 
the airplane, the new airplane, flew more than 100 miles an hour 
faster than the original airplane, and went several thousand feet 
higher in altitude. 

This whole thing was accomplished by changes in the configuration 
which you, as a layman, will find it hard to see. The airplanes look 
pretty much alike. 

Senator Srennis. Yes. 

Dr. Drypen. Now, we cannot expect that the NACA work will 
pay off this way on every airplane every year, but it shows two things: 
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It shows, first of all, the close tie that we have with the development 
picture so we can get our research results into the airplanes we are 
building very promptly. 

The second thing it shows is that the basic research which tries to 
understand what causes drag sometimes pays off, and when it pays 
off it pays off in a very spectacular way. We used to sweat for months 
on airplanes at about the time of World War II to get another 10 
miles an hour speed increase. Here is a research program which 
resulted in a hundred miles an hour increase in speed. 

As I say, do not expect us to do it every day in the week, but this 
is one example of the contribution of the basic research to a very 
important military problem. 

Now, there are others that could be discussed in off-the-record 
sessions, but this one is quite spectacular, and it gives a sample of 
how we fit into the overall picture. 

Senator Stennis. Well, gentlemen, I have been impressed by the 
way you have this work planned here. You are doing this work for 
and with the Atomic Energy Commission and with the services, too. 

But now, is there other research going on by the different services, 
say, the Navy and the Air Force, that is in any way similar to yours 
or any way that is a duplication of yours? 

We appropriate large sums of money for their research programs, 
as I recall. I am on the Appropriations Committee now; I have not 
been until this year, and we have not gotten into those bills. 

Dr. Drypen. If I may answer first, and then ask General Keirn 
to answer. We have been, I think, before this subcommittee about 
a year or so ago on this general question of duplication, and I made 
a statement then, and I am still convinced that it is true, that there 
is no duplication in any Major program. 

You may turn up once in a while an isolated contract that, perhaps, 
should not have gone into effect if we could keep in touch with every- 
body who has the authority to make contracts. 

You may find an occasional case, but, on the whole, I think the 
situation is very good. 

There are people, of course, working on materials from the point of 
view of application to submarines, the Naval Research Laboratory. 
The Army is interested in the application of nuclear energy to portable 
powerplants. 

Senator STennis. Yes. 

Dr. Drypen. Their objectives are different. They use the same 
kind of tools, they look superficially the same, but the programs are 
different, and they are very well coordinated. 

Senator Srennis. I want to get results, but I just wanted your 
opinion and your responsible statement. 

Dr. Drypren. General Keirn has a more broad view of this nuclear 
aircraft picture. 

Senator Stennis. General, we will be pleased to have your comment. 
General Kerrn. I concur in what Dr. Dryden has said. We keep 
our programs coordinated through committees and through nde 
closely examining the work of others. At the working level, people 
working on materials know what Dr. Dryden’s people are doing, they 
know what is being done at Oak Ridge, and they know what is being 


done at some of our other installations. So that at the working level 
there is no duplication. 
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Senator Stennis. How do these problems get to the NACA? 

Dr. Drypen. Many of them come by specific request either from 
the AEC or from the military services. 

In addition, in all research laboratories, a portion of the work comes 
from the ideas of the research scientists. It would not be a good re- 
search laboratory if that were not true. 

Now, the ideas are reviewed and discussed at a great many levels, 
but some come from outside, some come from inside. That is the 
way our programs get started. 

Senator Stennis. And your committee has representatives from 
different groups? 

Dr. Drypen. Yes. The membership of both the main committee 
and of our 29 technical subcommittees includes representatives from 
the several military and civil Government agencies concerned with 
aeronautics, and members from scientific institutions, the aviation 
manufacturing industries, and the aircraft operating industries. 

Senator STrennis. All right, gentlemen. I read some time not so 
long ago of one instance where it seemed a jet plane, as far as it could 
be told, just disintegrated in the air. 

Dr. Drypen. Yes, sir. 

Senator Stennis. I imagine you have had that problem before you 
for a long time. 

Dr. Drypen. Well, that is not one problem but many problems. 

Senator STENNiIs. Combined. 

(Discussion off the record.) 

Senator Stennis. All right. 

Is there anything else, gentlemen? Ido want you to know that the 
brevity of this hearing is not any indication of our consideration of the 
im portance of your program. I feel as if it is in competent hands, 
and you gentlemen come here and you frankly tell us what you need, 
and I think that is what you will get out of this committee. 

We will consider this and pass on this bill, and if we need you any 
further, I mean if any points come up, we will feel free to call on you 
ites. 

Dr. Drypen. Yes. 

(Discussion off the record.) 

Senator Stennis. All right, thank you very much, gentlemen. 

The committee will recess subjec t to the call of the Chair. 

Dr. Drypren. Thi nk you, sir. 

(Whereupon, at 11:25 a. m., the subcommittee recessed, subject to 
the call of the cl cue 








